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INTRODUCTION















same	 time,	 birds	 are	 great	 indicators	 of	 health	
in	 a	 given	 habitat	 (Abulreesh	 et	 al.,	 2007).	Most	
likely	 	birds	of	prey	become	carriers	after	eating	
mammals,	 wild	 birds	 and	 also	 infected	 cadavers	
of	sick	animals.	 It	 is	also	known	that	raptors	are	
susceptible	to	infectious	diseases	only	when	they	
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become	immunosuppressed	due	to	various	factors,	
particularly	 environmental,	 otherwise	 they	 are	
asymptomatic	carriers	(Tsiodras	et	al.,	2008).
Birds	 of	 prey	 groups	 are	 divided	 into	 day	
and	 night	 raptors.	 Night	 raptors	 group	 found	
in	 Transylvania	 are	 represented	 by	 Order	
Strigiformes,	 which	 has	 a	 single-family,	 the	
Strigidae	(Simonescu	1983,	Dieter,	2010).
Since	ancient	times	birds	of	prey	were	trained	
for	hunting,	 in	 the	 context	 of	 the	modern	world,	
the	 relationship	 between	 people	 and	 wildlife,	
including	birds,	is	stronger.	Considering	that	lately	
contact	 between	 humans	 and	 birds	 is	 imminent	
due	 to	 restricted	 habitat,	 knowledge	 of	 specific	
bacterial	 flora	 in	 raptors	 is	 heavely	 important	
because	of	the	zoonotic	risk	in	man	(Thomas	et	al.	
2008).
The	 aim	 of	 this	 study	 was	 to	 evaluate	 the	
microbial	 load	 and	 antibiotic	 resistance	 of	
birds	 of	 prey	 such	 as	 Strix aluco	 and	 Asio otus,	
in	 the	 North	 -	 West	 of	 Transylvania.	 This	 study	
finds	 its	 importance	 due	 to	 the	 pathogenic	
potential	 of	 normal	 flora	 to	 manifest	 only	 in	
certain	 circumstances,	 especially	 when	 normal	
mechanisms	of	the	body’s	defenses	are	overcomed. 
MATERIALS AND METHODS
Biological material:	 The	 experiment	 was	
conducted	during	December	2014-April	2015	on	
samples	collected	from	the	Clinical	Hospital	of	the	
Faculty	 of	 Veterinary	Medicine	 Cluj-Napoca	 case	
load	and	 from	 the	Leisure	Park	 „Moara	de	Vânt”	
Ciurila	 village,	 Salicea,	 Cluj	 County.	 The	 studied	




birds	 swabs	were	 collected	 from	 the	 oral	 cavity,	
cloaca,	the	skin	of	armpits	and	in	some	birds	from	
wounded	skin.
Identification of bacteria:	 Standard	
microbiological	 assays	 were	 used	 in	 order	 to	
isolate	 and	 test	 bacterial	 strains.	 Isolates	 were	
identified	 by	 using	 phenotypic	 techniques	
such	 as	 morphological,	 cultural	 characters	 and	
biochemical	assays	as	described	by	Markey	et	al.	
(2013).	For	this	purpose	the	samples	were	initially	
inoculated	 on	 Blood	 agar	medium	 (bioMérieux),	
MacConkey	 agar	 (Neogen)	 and	 Cetrimide	 agar	
(HiMedia	 Laboratories).	 Subsequently	 colonies	
were	 examined	 and	 tested	 on	 biochemical	 tests,	
using	20	 to	50	 galleries	API	 assays	 -	 bioMérieux	




five	 heavy	 grown	 potentially	 pathogenic	 isolates	
(Staphylococcus spp., Bacillus cereus, Escherichia 
coli, Pseudomonas spp. and Proteus mirabilis)were	
evaluated.From	these	isolates,	5	strains	each	were	
tested	by	disc	diffusion	method	according	to	CLSI	
Vet	01	 -	A4	 (2013)	by	using	 the	 following	 seven	
antibiotics	 produced	 by	 Bioanalyse:	 Amoxicillin	
(AX-30),	Tetracycline	(TE-30),	Enrofloxacin	(ENR-
10)	 Florfenicol	 (FFC-30)	 Lincomycin	 (L-10),	
Cephalexin	(CL-30)	and	Doxycycline	(DO-30).
RESULTS AND DISCUSSIONS
The	 results	 showed	 that	 out	 of	 34	 samples	
taken	from	Asio otus,	14	different	bacterial	species	
were	 isolated	 (Table	 1).	 The	 highest	 number	 of	
isolated	 species	was	 found	 in	 the	 cloaca	 (i.e.	 30	
isolates),	 whilst	 lowest	 numbers	 were	 isolatede	
from	wounds	(i.e.	9	isolates).	It	was	noted	that	in	
the	oral	cavity	the	bacterial	diversity	was	highest	
by	 isolating	 bacteria	 from	 9	 differentspecies,	
predominantly	Gram	positive	aerobic	species	such	











isolated	 from	 the	 cloaca.	 Similar	 to	 the	 previous	
species,	 from	 the	 mouth,	 Gram-positive	 isolates	
were	 the	 main	 type	 of	 bacteria	 encountered	
(Streptococcus spp.	41.6%)	whilst	for	cloaca,	Gram	
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and	 diversity	 of	 species.	 It	 was	 also	 observed	
that	 different	 species	 are	 isolated	 from	 different	
body	 areas,	major	 pathogenic	 potential	 bacterial	
species	 such	 as	 Salmonella	 were	 also	 isolated.	
Studies	on	 	wild	birds	shows	that	fecal	microbial	
flora	is	represented	by	species	like	E.	coli,	Bacillus	













Streptococcus spp. 5(41.6) 5(11.9)
Staphylococcus spp. 4(33.3) 5(41.6) 9(21.4)
Micrococcus spp. 3(25) 1(8.3) 4(33.3) 8(19)
Corynebacterium spp. 3(25) 1(8.3) 4(9.5)
Bacillus cereus 4(33.3) 4(33.3) 6(50) 2(16.6) 16(38.1)
Bacillus megaterium 1(8.3) 1(2.3)
Escherichia coli 4(33.3) 8(66.6) 5(41.6) 2(16.6) 19(42.2)
Salmonella spp. 4(33.3) 4(9.5)
Enterococcus faecalis 2(16.6) 6(50) 8(19)
Klebsiella spp. 1(8.3) 3(25) 4(9.5)
Proteus mirabilis 5(41.6) 3(25) 8(19)
Fusobacterium spp. 2(16.6) 2(4.7)
Pseudomonas spp 3(25) 2(16.6) 5(11.9)
Leifsonia aquatica 2(16.6) 2(16.6) 4(9.5)
Vibrio spp. 1(8.3) 1(2.3)
Total 28(66.6) 36(85.71) 22(52.38) 12(28.5)
n	=	Number	of	tested	samples













Streptococcus spp. 2	(20) 2(5.8)
Staphylococcus spp. 6	(60) 2(20) 8(23.5)
Micrococcus spp. 1	(10) 2(20) 3(8.8)
Corynebacterium spp. 2	(20) 2(20) 4(11.7)
Bacillus cereus 5	(50) 6(60) 6(60) 3(30) 20(58.8)
Bacillus megaterium 1(10) 1(2.9)
Escherichia coli 2	(20) 9(90) 4(40) 2(20) 17(50)
Salmonella spp. 3(30) 3(8.8)
Enterococcus faecalis 1	(10) 2(20) 3(8.8)
Klebsiella spp. 2	(20) 2(5.8)
Proteus	mirabilis 5(50) 4(40) 9(26.4)
Fusobacterium spp. 2	(20) 2(5.8)
Pseudomonas spp. 5(50) 5(14.7)
Vibrio spp. 2(20) 2(5.8)
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spp.,	Staph.	spp.,	Streptococcus	spp.,	Acinetobacter	
spp.	 and	 Agrobacterium	 radiobacter	 in	 Corvus	
frugilegus.	 (Vlahović	 et	 al.	 2010;	 Sarker	 et	 al.	
2012).
Antibiotic	resistance	tests	performed	on	Asio	
otus	 revealed	 that	 Gram-positive	 strains	 had	 a	
higher	sensitivity	to	antibiotics	by	observing	large	
inhibition	 areas	 to	 tetracycline	 and	 florfenicol	
(100%).	 Gram-negative	 species	 had	 also	 high	
sensitivity	 to	 enrofloxacin	 and	 florfenicol	 in	




strains	 isolated	 from	 Strix aluco	 showed	 similar	
results	 as	 in	 the	 previous	 species,	 were	 Gram	
positive	strains	posed	higher	sensitivity	compared	
to	 the	 Gram-negative	 strains.	 Tested	 bacteria	
showed	 the	 highest	 sensitivity	 to	 florfenicol	 (i.e.	
100%	 of	 strains).	 Most	 resistant	 strains	 were	
observed	in	Pseudomonas spp.	and		less-resistant	
strains	 were	 observed	 in	 Staphylococcus spp.	
(Table	 4).	 Similar	 studies	 conducted	 by	 Olinda	
et	 al.	 (2012)	 found	 multiple	 resistance	 paterns	
for	Proteus	 species	 in	 two	wild	 birds	 (Agapornis 
spp.	 and	 Spheniscus magellanicus).	 Smith	 et	 al.	
(2014)	found	higher	levels	of	antibiotic	resistance	
to	 β-lactamases	 in	 birds	 (Larus argentatus)	 and	
87%	 for	 mammals	 (Cervus elaphus)	 31%	 in	 E. 
coli strains.	Radhouani	et	al.	 (2014)	showed	that	











are	 positive,	 with	 resistance	 to	 multiple	 classes	
of	 antibiotics.	 The	 resistance	 for	 tetracycline	
was	 also	 very	 increased	 (Velcea	 et	 al.	 2013).	We	
found	 increased	 resistance	 to	 amoxicillin	 and	
tetracycline,	in	our	2	raptor	species	study.
CONCLUSIONS
Strix Aluco	 and	Asio otus	 research	 regarding	
bacterial	 florashows	 that	 isolate	 population	
vary	 greatly	 from	mucous	membranes,	 skin	 and	
skin	wounds.	 In	 the	oral	mucosae,	Gram	positive	












AX TE ENR FFC L CL DO
Staphylococcus spp. 5
S 60 100 80 100 80 60 80I 20 00 20 00 20 40 20R 20 00 00 00 00 00 00
Bacillus cereus 5
S 40 80 80 100 60 40 80I 40 20 20 00 20 40 20R 20 00 00 00 20 20 00
Escherichia coli 5
S 20 20 80 20 20 00 20I 40 60 20 80 80 80 40R 40 20 00 00 00 20 40
Proteus mirabilis 5
S 00 40 60 80 20 20 20I 20 60 40 20 80 40 80R 80 20 00 00 00 40 00
Pseudomonas spp. 5
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AX TE ENR FFC L CL DO
Staphylococcus spp. 5
S 40 80 80 100 80 80 80I 40 20 20 00 20 20 20R 20 00 00 00 00 00 00
Bacillus cereus 5
S 60 80 60 80 80 40 60I 40 20 40 20 20 40 20R 00 00 00 00 00 20 20
Escherichia coli 5
S 40 40 60 60 20 20 20I 20 40 20 40 60 60 40R 40 20 20 00 20 20 40
Proteus mirabilis 5
S 00 20 60 80 20 20 20I 40 60 20 20 40 40 60R 60 20 20 00 40 40 20
Pseudomonas spp. 5
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